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Analysis of Benzene in Beverages by Headspace-GC/MS
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ABSTRACT - A selective analytical method of headspace-GC/MS has been applied to determine levels of ben-
zene in beverages. Food samples were 85 including 2 fruit juices, 6 fruit beverages, 11 carbonated beverages, 55
mixed beverages, and 4 beverage concentrations, and 7 extracted beverages. For phase equilibration of headspace,
sample was stirred at 40°C for 30 min. The oven temperature was 60°C and elevated to 180°C at 15 °C/min. The inter-
nal standard was benzene-d6. The identification was done by the selected target ions such as m/z 51, 77, and 78 and
the confirmation was done by the response ratio of m/z 77 to m/z 78 between sample and standard. The overall recov-
eries were ranged from 91% to 101% and the limit of quantification was 1 ug/kg. The average level of benzene were
5 ug/kg for fruit beverages, 2 pg/kg for carbonated beverages, 7 pg/kg for mixed beverages and 7 pg/kg for extracted

beverages.
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Table 1. Classes of beverages in Food Code

Category Sub-category

Regal limit (As benzoic acid)

Concentrated fruit drink

Concentrated vegetable drink

Concentrated fruit + vegetable drink

Fruit juice
Fruit - vegetable drink Vegetable juice
Fruit - vegetable juice
Fruit drink
Vegetable drink

Pruit - vegetable drink

Benzoic acid < 0.6 g/kg
(Benzoic acid should not detected in
non-thermal treated drinks)

Carbonated drink

Carbonated drink Carbonated water

Flavored and carbonated drink

Benzoic acid < 0.6 g/kg
(Benzoic acid should not detected in
carbonated water)

Soy drink

Soy milk

Formulated soy drink
Powdered soy drink
Other soy drink

Soy drink

Drink containing lactic acid bacteria

Fermented drink Drink containing yeast

Other fermented drink

Benzoic acid = 0.05 g/kg

Powdered drink Powdered drink

Mixed drink
Extracted drink
Drink base

Other drink

Benzoic acid < 0.6 g/kg
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Fig. 1. Typical TIC chromatogram of benzene spiked with d6-
benzene (top) and chromatogram for m/z 78 (middle) and m/z 84
ion (bottom).
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Fig. 2. Typical mass spectrum of benzene (2 tops) and d6-ben-
zene (2 bottoms).
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Fig. 3. The calibration curve for benzene.

Table 2. Recovery percent of benzene in the spiked mixed drinks

Spiked Fortified Recovery CvV
(ug/kg) (ug/kg) (%) (%)
4 3.6 89.6 13.1

10 9.0 89.6 18.9
100 90.0 90.0 49

Table 3. Levels of benzene in the beverage samples

Category No.” ND? Detection (hgke)
Range Average
Fruit drink 6 3 4~18 5
Fruit juice 2 2 - -
Flavored and carbonated drink 11 8 3~12 2
Other drink 55 21 1~49 7
Extracted drink 7 0 2~13 7
Drink base 4 4 - -
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